The endothelial cell cytoskeleton modulates extravascular polymorphonuclear leukocyte accumulations in vivo.
Actin microfilaments, key elements in the endothelial cell (EC) cytoskeleton, have been noted in in vitro studies to play a modulating role in the diapedesis of polymorphonuclear leukocytes (PMN). The role of the cytoskeleton in PMN diapedesis in vivo was the subject of this study. Small skin abrasions were produced in rabbits. Cytoskeletal manipulation was accomplished by local application of phalloidin which promotes microfilament assembly or cytochalasin B which causes their disassembly, prior to addition of a chemotaxin. When the initial treatment to the abrasion site was saline, the secondary addition of more saline resulted in PMN accumulations, expressed as PMN/mm3 of 36 +/- 19, while 10(-4) M cytochalasin B led to 91 +/- 32 (P less than 0.05). Secondary addition of chemotaxins or histamine also led to significant PMN accumulations of 169 +/- 54 with 10(-8) M leukotriene (LT) B4, 318 +/- 85 with zymosan-activated plasma (ZAP), and 158 +/- 48 with 10(-4) M histamine. When the initial treatment was 10(-8) M phalloidin, PMN accumulations were reduced to 31 +/- 22 with cytochalasin B (P less than 0.05 relative to saline as initial treatment); 63 +/- 43 with LTB4 (P less than 0.05); 137 +/- 48 with ZAP (P less than 0.05); and 51 +/- 35 with histamine (P less than 0.05). In contrast, initial blister treatment with cytochalasin B rather than saline increased PMN accumulations in response to LTB4, 291 +/- 71 (P less than 0.05), and histamine, 270 +/- 56 (P less than 0.05).(ABSTRACT TRUNCATED AT 250 WORDS)